Abstract: With 20% of deaths in the U.S. attributed to improper diet and lack of exercise, renewed interest has emerged in nutrition education for medical professionals. Sociopolitical factors are exerting a profound influence on changes in medical curricula, moving medicine away from traditional biomedical curricula and toward more comprehensive programs of study. This paper explores how public demand for nutrition information, inadequate nutrition training among physicians, changes in health care, and medical education reform are influencing the evolution of nutrition in medical schools. This paper also discusses barriers, possible solutions, and specific actions for health educators. To achieve nutrition-literacy among prospective physicians, the following elements must be developed and established: 1) adequate organizational and administrative supports, 2) continuity in credentialing nutrition specialists, 3) innovative nutrition curricula, 4) committed faculty nutrition mentors, 5) clear nutrition education goals, 6) methods for evaluation of program activities/outcomes, 7) substantive research agenda, 8) multidisciplinary medical curricula, and 9) collaboration.
Nutrition interventions can decrease morbidity, mortality, human suffering, and medical costs [1] [2] [3] [4] , yet only recently have U.S. medical schools begun to integrate nutrition into bedside and case-based teaching. 5 With nearly 20% of deaths in the U.S. attributed to improper diet and lack of exercise 6 , renewed interest has emerged in nutrition education, and many medical schools are reconsidering their positions on the role of nutrition education in medical education. [7] [8] [9] [10] However, social and political factors have had the most profound influence on recent changes in medical school curricula.
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As we enter a new millennium, sociopolitical variables, and not public health programs, are moving medicine away from the traditional medical school curricula. [13] [14] Substantive research in social and behavioral sciences can help us to identify unique factors that mediate, or forestall, nutrition education in medical curricula. 15 This paper explores how sociopolitical factors are influencing the evolution of nutrition education in medical schools in the U.S. Specific factors include: 1) public demand for nutrition information coupled with a negative perception of physicians' nutrition expertise, 2) inadequacies in nutrition education among medical students, and 3) changes in health care and medical education reform. This portion of the paper is followed by a discussion of how health educators are uniquely positioned to develop rationale nutrition education programs.
Sociopolitical Developments: Nutrition in Medical Schools
Social Awareness: Demand for Nutrition Information & Public Sentiment -The public is becoming more nutrition conscious and demanding reliable sources of nutrition information. 7 This change results from an increased emphasis on nutrition by the medical profession, and a growing public awareness that physicians are not nutrition experts. Historically, physicians were not prepared to assess and treat nutrition problems in their patients. 4, 7, [16] [17] [18] [19] In addition, the press has fostered among the public a negative image of the nutrition expertise among physicians. 20 Suspicious attitudes toward physicians encourage people to seek nutrition information from potentially unreliable sources 7, 21, 22 Nutrition fraud and food faddism will continue to be rife as long as physicians remain ignorant about nutrition and the public continues to seek dietary advice.
Consensus exists among physicians that nutrition constitutes an essential aspect of health care. 23 In a nationwide survey, Levine et al 24 found that 60% of physicians held positive attitude statements toward nutrition (e.g. diet has an important role in the prevention of heart disease), and they disagreed with negative-attitude statements (e.g. physicians are well prepared to provide nutrition counseling). The survey demonstrated that, in general, physicians do value nutrition education. However, physicians who valued nutrition did not possess an appropriate knowledge base to counsel patients. This study, as well as oth-for health educators. from URL http://www.Med-Ed-Online.org 2 ers, demonstrated need for nutrition education among all primary-care physicians.
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Inadequacies in Nutrition Education -"Many undesirable practices concerning the nutritional care of hospitalized patients have their roots in longstanding neglect of nutrition in medical education and in health care delivery systems." 26 The professional literature documents opposition to integrating nutrition education in medical curricula. In 1987, the American Dietetic Association (ADA) issued a report that suggested educational opportunities in medical school went unrecognized or underused.
. 27 Subsequently, in 1994 the National Academy of Sciences (NAS) established that nutrition education in medical schools was still inadequate. 7 Though nutrition courses had been recommended for the past 30 years, NAS found a downward trend in the number of required courses offered.
The Clinical Administrative Data Service of the Association of American Medical Colleges (AAMC) provided data that indicate the current level of nutrition course offerings for 128 U.S. accredited medical schools. In the 1995-1996 and 1997-1998 academic years, 27 and 33 schools, respectively, (21.1% and 25.8%) reported a required nutrition course ( Figure  1) . 28 In 1995-1996 and 1997-1998, 56 and 61 schools respectively, (43.8% and 47.7%) reported an elective nutrition course. 28 An estimated 25% of medical schools provide no nutrition instruction, or they cannot quantify the amount of nutrition education offered. 28 Currently, no systematic method exits to measure quality and quantity of nutrition education provided within medical courses. This project shows promise for improving physicians' knowledge of nutrition because topics include not only nutritional biochemistry and pathophysiology but they emphasize 1) screening and assessment, 2) disease prevention, and 3) medical nutrition therapy, which may require referring patients, addressing cultural issues, etc. This approach supports the idea that, "Nutritional literacy means more than knowing technical aspects...teaching of nutrition should include examination of the world which generates nutrition problems".
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Changes in Health Care & Medical Education -Congress expressed concern about escalating health care expenditures and has recognized the need for interventions that improve public health and lower medical costs. 7, 31 Accordingly, the Pew Health Professions Commission recommended that: 1) U.S. medical schools should reduce the number of matriculating students, and 2) graduate medical training programs should increase the number of residents entering primary care to at least 50% by the year 2000. The Commission outlined the need for medical training to become more population versus clientcentered, interdisciplinary, and preventionoriented.
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Several contemporary projects 35-37 identified physician roles and organizational attributes necessary to meet societal needs. For example, the University of Texas Medical Branch and Eastern Virginia Medical School created community-based generalist clinical experiences, early in the first two years of medical school, as part of The Robert Wood Johnson Foundation's Generalist Physician Initiative (GPI). Studies from the University of Virginia, East Carolina University, and the State University of New York at Buffalo provide evidence of achievements related to curricular reform supported by GPI. 38 Likewise, the University of Florida's College of Medicine implemented a service-learning program called "Keeping Families Healthy" that recruits families to participate in the medical education process.
Some critics still believe that reform initiatives have not successfully modified physicians' behaviors and attitudes 39 , but, some progress clearly has been made. 36 At the latest AAMC Forum on the Future of Academic Medicine, Michael Whitcomb, MD dispelled the belief that medical schools cannot change their curricula. 40 Twenty-four medical schools are working with the AAMC's Medical Schools Objectives Project (MSOP) on curricular reform, despite expanding conceptualizations of health that place new pressures on already stressed academic medical centers, their missions, and their curricula. 40 Modern definitions of primary care stress the importance of health promotion, disease prevention, and integrated services. Therefore, primary care physicians (PCP) must be prepared to treat a variety of lifestyle related problems, such as diabetes and obesity, with nutrition advice.
3 A modest trend has developed toward increasing PCPs 41 and giving more attention to how social factors influence health. 5 These trends have been accompanied by reduced lecture hours in which the fourth year of medical training may emphasize behavioral, social, and epidemiological sciences. These changes are making it possible for nutrition education to be adopted into medical schools.
Implications for Health Educators: Addressing Barriers and Creating Solutions
Despite changes in the sociopolitical climate, formidable barriers continue to forestall inclusion of nutrition education into medical curricula. Specific challenges to implementing nutrition into medical school curricula included institutional and organized medicine resistance, education failures, insufficient human resources, and fear that nutrition departments would become a financial liability. These concerns continue to hinder program development. 5 Other proposed solutions assure both prospective and practicing physicians' of access to nutrition training. The Report to Congress on the Appropriate Federal Role in Assuring Access by Medical Students, Residents, and Practicing Physicians to Adequate Training in Nutrition (November, 1993), suggested that significant changes in 1) the reimbursement system, 2) credentialing process, and 3) nutrition curricula must occur to support national goals pertaining to health promotion and disease prevention. 42 Research has demonstrated that improved or expanded nutrition services actually can help reduce hospital expenditures or increase revenues. 43 Nevertheless, reimbursement for nutrition services remains inadequate. 44 This problem, coupled with inadequate for health educators. from URL http://www.Med-Ed-Online.org 4 funding of nutrition training programs, creates insurmountable obstacles for planning, implementing, and evaluating nutrition curricula. Recently, however, a federal grant initiative was launched to encourage development and enhancement of medical school curricula. 45 In 2000, monies will be appropriated to each of seven medical schools to support opportunities for students, faculty, practicing physicians, and house staff. The initiative seeks to develop nutrition competencies for preventing various chronic diseases, and to provide training modules for dissemination to other medical schools. With continued support and collaboration between societies, nutritionliteracy (e.g. improved knowledge and problemsolving skills, attitudes, practices in applied nutrition) among prospective physicians may be in our future. However, before this goal can become reality, additional organizational and administrative supports, such as faculty recruitment and retention, must be in place.
Credentialing -Active, interested faculty are essential to the success of nutrition education programs. Yet, intensive faculty development has been neglected. 10 Only a limited number of faculty mentors are available who can design and implement appropriate nutrition courses and experiential learning activities. 46 In addition, no consensus exists on minimum responsibilities to guide the training of physician nutrition specialists. Some training programs focus on nutrition as a categorical subspecialty, while others combine nutrition with other subspecialtiessuch as gasteroenterology -giving it various levels of emphasis. Therefore, substantial inconsistencies remain in basic nutrition training between medical schools. 47 Some incorporate basic nutrition science as a component of other classes (e.g. physiology or biochemistry), while others require a separate nutrition course 9 or complementary curriculum. 10, 48, 49 Only when minimum standards are established can consistent, and sustainable, efforts be made to train nutrition-literate students, faculty, and practicing physicians.
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Development of Nutrition Curricula -The primary goal of educating prospective physicians, both in existing medical curricula and in undergraduate medical programs, seeks to increase students' awareness about the relevance of nutrition in prevention and treatment of disease. 46 Only then can the secondary goal -imparting important information about nutrition -be achieved. 46 A coalition of physicians and health educators have started this process. 29 They developed a framework for integrating 92 nutrition topics in medical education -through the Nutrition Curriculum Project (NCP) -as the basis for a satisfactory nutrition curriculum. Instructional methods such problem-based learning, on-line tutorials, innovative teaching modules, evidence based medical-nutrition-therapy, and other types of nutrition education techniques may be useful. However, educators still must come to a consensus on principles that define the goals, scope, and sequence of medical nutrition education programs. This consensus is necessary to reduce variability in approaches to teaching nutrition to medical students, and in physician nutrition specialist (PNS) training programs. A medically based nutrition education program also must: 1) be taught in coordination with other aspects of medical education, 2) provide continuous inservice programs, 3) offer appropriate teaching/learning resources, and 4) receive institutional support, such as committed faculty, to administer the program.
Role Models and Faculty Mentors -Weinsier et al established that the most salient feature of successful nutrition education programs was the presence of an active and visible physician nutrition specialist (PNS). 51 However, an inadequate number of nutrition-oriented role models is a major constraint in teaching nutrition to future physicians. 50 To address this problem, nutrition societies should exert a vigorous and continuous effort to form a national nutrition coordinating center, regional networks, consortia, and professional organizations. 5, 52, 53 The societies should reflect an interdisciplinary composition including various professionals such as physicians, health educators, and dietitians. In 1997, the Intersociety Professional Nutrition Education Consortium was chartered to: 1) establish educational standards for training PNSs, 2) implement a mechanism for long-term support, 3) develop standards for assessment certification, 4) disseminate information about training and certification, and 5) increase the pool of PNSs. Several societies agreed to participate in the consortium, and they are in the initial stages of addressing relevant strategies to accomplish their objectives. The consortium represents a crucial step for creating high quality, sustainable, nutrition-training programs that meet the needs of prospective physicians and enhance the nutritional health of the public.
Suggested Goals of Nutrition Education -To achieve nutrition-literacy, health educators and faculty mentors must develop methods to teach medical students: 1) why nutrition is important in health promotion, disease prevention, and lifestyle maintenance, 2) how to identify and prioritize nutrition problems through screening and assessment, 3) where to obtain accurate information for clinical problemsolving or patient referral, 4) to whom they should be for health educators. from URL http://www.Med-Ed-Online.org providing MNT, 5) how to use recent nutritionrelated research to improve patient care and costeffective therapies, 6) when to advocate for an individual and a community's quality of life, and 7) how to become a positive role model and/or faculty mentor.
Educators would be mistaken to focus exclusively on teaching only current nutrition content, because applied nutrition is a relatively new field with a constantly expanding body of information. 46 This approach would allow health educators to become more efficient and not feel that they need additional time to expand their program as more nutrition facts and research findings are generated. Still, adequate time should be allocated to nutrition education, though the optimal amount of time remains to be determined. 7, 31, 46, 54 Positive outcomes or cost-effectiveness of practice-based studies 1, 23, 55, 56 may persuade medical school faculty, administration, and primary care physicians to spend more time learning about applied nutrition. However, the success of nutrition training programs does not depend on the number of hours of instruction, but on demonstrated quality or effectiveness of a program. Evaluations of medical or educational programs should not rely solely on observable behavior or cognitive tests. This method ignores other important constructs, such as self-efficacy, that predict current and future practices. 57, 58 As state-ofthe-art nutrition curricula are developed and applied, valid instruments must be created to assess the dynamic educational needs of prospective physicians, their practices, and patient outcomes.
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Evaluation Methods and Research
Shils 60 clearly expressed the need for research and evaluation of both general medical and nutrition education: "The criteria commonly used by the AAMC in its annual curriculum and graduation questionnaires are, in my opinion, relatively useless because they give no information about how well clinical nutrition has entered into the knowledge base of the graduating student" (p. 631). Schools often integrate nutrition concepts into basic science courses, but studies indicate that when nutrition is taught as a component of another course, students often do not recognize the concepts as nutrition and the role of diet in disease prevention. 50 Now that a consensus exists on a nutrition curriculum, 9 ,29 and schools will be developing curricula and training modules to be adapted and used by other academic training units and institutions, 45 it is an opportune time to integrate evaluations into existing programs and to implement new methods. Health educators should conduct program evaluations to provide valuable information on the effectiveness of the new curricula. In addition, they should be prepared to conduct: 1) accountability studies 63 to determine if the program was implemented correctly, if it reached the appropriate targets, and if funds were expended properly, and 2) formative evaluations to guide the implementation process. Planned evaluations are necessary to provide useful criteria for determining whether or not program objectives were met, and they inform program activities and health policy. 58 Moreover, researchers should monitor the extent to which nutrition education has been implemented; whether medical students, physicians, and patients are being reached; and how nutrition education affects the health of the public. 64 Researchers also should revisit application of behavioral theories that predict physician practice behavior, and the psychosocial theories of social power as they apply to an individual's adherence to health protocols. In 1986, Raven & Litman-Adizes found no studies that examined the patient's perception of the legitimacy and expertise of the physician to enhance compliance. 65 Ten years later, researchers still know little about adherence to complex medical regimens. 66 This deficiency is unfortunate because physicians can exert influence over their patients' attitudes and behaviors, and encourage dietary modification. Furthermore, power educative and empowerment approaches, as they pertain to nutrition education, also may bring about widespread changes. 67, 68 For example, in a power educative approach, primary targets of nutrition education include prospective physicians (our medical authorities), because they are not well-trained in nutrition therapy, 4 but the secondary target and ultimate beneficiary is the public.
Development of Multidisciplinary Curricula
In view of the environmental factors previously described, curriculum developers should revitalize joint degree programs and create new programs. For example, a joint M.D.-Ph.D. or master's degree program in community health sciences or in applied nutrition would enable students to obtain outstanding medical, nutrition, health education, and research experience they could transfer to clinical and community settings. Scholars have emphasized the need for medical faculty interested in preventive medicine and public health. 69 Dual degrees provide a seamless method for re-integrating preventive medicine and public health into traditional medical programs. Health educators in academe possess the resources to for health educators. from URL http://www.Med-Ed-Online.org 6 facilitate inter-and multi-disciplinary endeavors by working, teaching, and problem solving with students and faculty from a variety of professions. In this arena, future health educators can collaborate with medical professionals and develop common goals.
Collaboration
Deen, Karp, and Lowell suggest that medical school nutrition education programs can gather strength beyond that available at any single institution by forming regional networks. 70 This approach involves multidisciplinary collaboration as a means to improve nutrition education in medical schools. This approach has worked in Norway, Germany, and Canada's applied nutrition programs. [71] [72] [73] Before collaboration can occur, however, social and political issues within and between organizations must be understood. Health educators must facilitate collaboration between organizations, respecting one another's contributions, not trying to displace each other.
Health educators must understand the diversity of the educational process among medical schools so they can align themselves with medicine instead of being viewed as intruders. For example, currently there are topics being proposed for the medical curriculum, such as medical informatics, domestic violence, child abuse, and alcoholism -to name a few. Tension between trying to enhance the medical curriculum and manage a program already replete with coursework presents a challenge. It may prove difficult to determine why one specific discipline, or topic, outside the traditional medical curricula is more important, or deserves more time, than another. We do know, however, that coronary artery disease, obesity, and diabetes are devastating medical conditions from which people suffer and die every day. Modifying nutrition risk through lifestyle change represents one of the most sensible approaches to preventing complications from the leading causes of morbidity and mortality. 74 If the medical community seeks to address the health needs of the public, it must be skilled at examining and treating the underlying determinants of disease, such as psychosocial and biological elements, and not merely patients that present with symptoms. While many of the potential new topics may be valuable, inclusion of new topics should be based, at least to some extent, on need and impact on patients' health and quality of life.
Conclusion
In 1976, Esther Nelson, MD-nutritionist conveyed the importance of and the state of nutrition in medical schools: "The field of nutrition is wide open, and more good can accrue to the human race from this fundamental knowledge than from any other avenue. Eventually it will come. Let it hasten". 17 In the 21 st Century, medical professionals hold the potential to make nutrition education in medical programs a reality. Health professionals must minimize barriers and create opportunities to advance medical nutrition education. Though no easy solutions exist to the problem of inadequate nutrition education in medical curricula, the following approaches offer a good beginning: 1) provide adequate organizational and administrative supports, 2) devise strategies for continuity in credentialing nutrition specialists, 3) develop innovative nutrition curricula, 4) create opportunities for qualified and available nutrition role models or faculty mentors, 5) identify clear nutrition education goals, 6) evaluate program activities and outcomes, 7) conduct substantive research, 8) continue the development of multidisciplinary medical curricula, and 9) encourage collaboration.
To achieve the goal of nutrition literacy among physicians, nine basic approaches should be implemented. However, to make long-term progress with this issue, we should conduct a careful study of past and present sociopolitical forces. 15, 58 The topic of nutrition education in medical schools cannot be considered in isolation; improvements in nutrition education only can be addressed in the broader context of how it is perceived and accepted by academic medicine, the medical profession, and the public. 4 In turn, both physicians and health educators will become more prepared to make meaningful contributions to the field of medical education and improve personal health behaviors. 
